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Context 

• Very large industry coming to the Atlantic continental shelf 

• Existing state law, contract or committment to build >4,400 

MW by 2030, about 12 builds and a $13 Billion investment 

• All builds will require a nearby port; over time 

manufacutring will move from primarily Europe to US 

• States attracting industry & jobs via conditions for PPA 

versus creating attractive infrastructure 



Port Requirments 

• Heavy lift quay (>15-25 tonne/m2) 

• Large laydown area (>86ha or 200 acres) 

• Water, rail and highway connections 

• No overhead obstruction from port to the sea 



Many leased sites; 

where to deploy 

from?  
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But, only DE port sites have: 

proximity to development, 

large laydown areas. 



Today’s OSW deployment 

• Components are brought to a deployment port, or laydown 

area, staged for installation 

• Installation ships are “jack up vessels” that can put down 

“spuds” to become stable w.r.t. the ocean floor 

• Monopile is driven into the sea floor, to ~40 m depth, 

• Transition piece is placed over monopile, grouted 

• Tower, nacelle and blades all lifted 



DOE Study 

• UD and contractors were awarded “Integrated Design to 

Industrialize Offshore Wind Power, with Example of 

Wilmington Canyon” DE-FOA-0000415 

• Study was to show how new technologies can be 

combined to greatly improve installation of offshore wind 

and reduce the cost of energy 

• Three methods compared using detailed engineering from 

experienced industrial firms 

• Lowest cost method is described here 



Collaborators and Contractors 



Full Engineering Design 

Highest cane lift: Nacelle top, 182 meters  

= 47 story office building 

SPMTs to carry full structure of 2500 Tonne  

= 183 semi tractor-trailers  







Design Decisions: Port 

Assembly and Installation 

• Port Assembly: 

- Assemble foundation, tower, and nacelle on quay 

- Attach blades to tower not on hub, more stable at sea, less stress on bearings 

- Pre-assembly of turbines is nearly continuous; install during weather windows  

 

•Installation 

- Shearleg crane vessel to transport completed structure to installation site 

- All work done from floating vessel 

- Assembly and installation can be done in parallel  



Design Decisions: At sea 

• No jack up vessels; No pile driving 

• Shallower bucket depth (10m) allows acoustic sub-floor 

scanner & CPT for jacket buckets 

• Crane vessel installs entire structure in one operation 

• Blades hoisted by workers with winch in nacelle, not by lift 

vessel 





Capital Costs 



How DE Could Utilize 

• Port study of Oxychem/Valero versus Dover or more South 

• Pick a location for small laydown and single-loadout 

• Demonstrate with 2-6 turbines from small port 

• Make agreement with developer for test 

• Develop confidence in industry 

• Expand port for larger builds 

• Then port has natural competitive advantage for future builds 



END 

More information at:  http://bit.ly/2hJF27v 
 

and Twitter  @WillettKempton 


